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7J A check or money order is enclosed to cover the Provisional filing fees. The USPTO is directed and 
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M^AlLGaylnzN (O^X, Y, Z-SSS 1 * X + Y+Z~l) ^gf23n<E> 
gffctf'j^A (GaN) **SM**tt*tt, fi«ftira3te*»6»^3WH«te:ffiar*x*2r 
=f-©ililia©^> H=Pt y y (b a n d g a p) «tt5fcs6, le 
> *V»tt^LED*LD«o:pn»M«ffi05S^^ft*i«t*fc*lffiSn-C 

Mg) ^MfS (zn) ^^iij^^^^m*nt".^^^i!E^ra^^nT:^-& (#y*.«. 




1-7 i 5;d|^^g ■; . J/; 



!kk S'(S O (^U'a» . IStf:^ SIC), RtfBMfctfU** CG 

ii#&li<, M.^m^mum^m^v-t:. mx^. Mpw^wm^j (i o c a 1 

breakdown) *WJtT*-^gre**3n*. CCD«^lS^©g^ 
jfijJBUT, 08*.fc£, J**— *y?mM&&&£t&fcib<?>u>&t7 h (contact) Mi: 

fi5EUX%, JS:£fa«JE (Vf ) i£^&Ba<ti«JE (Vth) «sHfe^:«WlPUXU*t>IBUHjSt*« 
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J (5 ) hij^^^v^ 

(5 ^^^^^^^ 

^^tr^ft^U ^^^^^^ ^SSS^f 
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ta^%iMkmU±lzmm-?2>\ZfglsTte. 5V >^Zfa±^ (Seeding Pro 
cess :SP) i* (4#I8 2003-243302 ^'jkW tlffWn-Btt^^SE^JISaxfc! 

[0 0 12] 

pM®^fife*^-a:^ic«. iffixt^^j'tJi' (mb e) , ism&Mtt&mtmmvt 

(MOCVD) , A-fHJ'fKjHBjai (HVPE) A:£Qftffilftft^R«fdffl'9"«il& 

& V> § 31 i^Tr#-5„ 

(0 0 13] 

pM^O^ffl^cS^^Jijpr^pM^W (> i -/^>h) UTtt, Mg, MIS (Zn) 
, my&j* (Be) , (Ca) /^hD^A (Sr) , AUW (B a 

) . t) <>A (Cd) . Rtfzklg (Hg) ^CO^IIfi^Ttiit^^^-e^So JgSfc (C) « 
«9fgIV®sK:frr£>M'& (amp ho t e r i c) ^M^jfefc-sa* (^Ms r^##: 

"r^ximmj m) *%mm* 199 5^3 h 3 0 sfgfr. mr, 1 1 zM&m . m 
sm<om\ mftm* p §PF*fi4fc£: ux^t zo&mm v v>» 

[0014] 

Mg^ o pi^it p^si^cMeRt^iiEepw^^^^fc) 5 x 

lOisc m~ 3 «Lb"C» 1 x 1 0 2 o c m~ 3 UTf*5. p^»J*3<Z?SS®g&{£fcJ:7k3t 
IgffjKfcfcl X 1 0 i.8.Rh, *ffl£U<tel X 1 0 i s — 1 X 1 0 2 o^§ o ictpl 
pM^^Rt^7Km®^^ffi«> — <ISWJS:2^^>KS5)-*fS (SIMS) , 

i (Aug e r> m^ftytm. (aes) m^m^m^^mx^^. 

[0 0 15] 

t<tt, 0. 2 jumi^T, Mt-M*U<«; 0. l tim&rFV&Zo mmwmtel nm 

Mfrswsn (s em) , satawTttiiRtt (tem) ^©si<koans. z-v&fc^ 

10 7-1 CEHKJ|fcfe'«. 
[0 0 16] 

^SDUfepM^$6^S«M6gtTO^fc^i±-5fc«6t7K^^#$-&-& 

(vf) (vth) ^JtJn-r-sntfc^^n^^, giaiat^ifca&gisgtckJ: 

fe£ftf«#*ftV>. ggfi£SScD*^«. p§UlOJS$t~*rbT\ 4 0 %K±T9 9. 9 %&JF 
OSSW$U<> ^fcp§!i©ff§H^U> 7 0 %%k±r? 9 9 . 9 %&J¥<DW&ti t l£\Z. 

sf$bK p M^f^o^ee5i^M©jg#®t4 p gjjBT^fcifs wfcssi2gm<£> 2/3 ©1 

moMi US IMS -ZWffllr 
[0 0 17] 
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CO 0 1 8} 

vm?F-mm*t;%$m<Diftim\^ &m (n 2 ) , tm> (Ar) , ^u^a < 

He) ^TO^^izK^ (Ha) fi^£<DM&m^mmsn-V*>mmx-^Z> a zki|f<Z>#*g 

mitm*.**:^ 7Km^mw^i±^mm<Dm^^mzmm-r^izm^^-r. 

[0 0 19] 

m^mmzm^ &&&fToWLm<D&vim\z%&&^mts:& : b<D£tjiz>. z.<Dtcxbz, 

iCT, ©^-4 O'CJBA-b-ei 2 0'C^T-T?^-5« — ^A (A 1 ) e-frttfl*.!*, A 

lxGayN (OSX, Y^l, X + Y=l) m<DM&. J%£P^fci:i: 0 /hS V> (ign) 

w [0 0 2 0] 

£inS<5D..^i*v6 % pill S.v#m.M%:Mf&T2>%:!t><Dzi>*& b 

. (contact) mm^wmm-r^m^ 7*:m&n&&-&z>mim:mmzmn. — * 

CO 0 2 1] 

jz-?z>Miz'rn~c\,>z><Di!)m&is<.. i£&izmm<Di%&>±.frz>3tm<Dmmz3e>\,*-TGa 

#) <h UX<D^.^OTtl0Q^, JbiB<£Ga7cP5t<Z>#rtm~<fc*K tTt^c^fn 
•5«^fc#*r„ GaN^6Mt5^^T, fc^SS§rffI*&/&/&>6, #U#A (Ga) £ 

.^i-rs^ijc-rnfeafijtco^aig*!^ pica &®jg*t« £<ttj&-r •&„ 

CO 0 2 2] 

pM<^Mgpt^si&w*a^e-rnfcpMo<aa^^^-&ttt, «*.w, m 

\z, ummr&Km<Dm&m&-'mzu%~D~3s vmmf$.7i.m<Dm^m=&m<i>^^rx. p 
mm (Dmmm & mm~r z> . 

CO 0 2.33 

*l«OfitettpSl0iiC, $ £K{fc^*lfeift^<©rnfc#J;^fc£pg!G a 
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* 

CO 0 2 4] 

SiS^OMtS^tSpSA 1 xGayN (02SX, Y^l, X + Y=l) Jf<E>St® 

\z, mt^mmmt3imi&<DvMm{tmm (bp) ^<b^¥^®^^^§^x 
m (b> (p) »c#i/«»te*tr, mmftvmitmm <bp> ^&«r>H-^T?<a 

}5t*t«>pM^«B«:^B{c:«^-e#SOT?^J^-5. £CDBP^<Z>JP$teO. .0 1 wm 

uttis u >t p mm <omm wtmrnM m izm^-rtir- pioGaN zk^mfcm * » tt* 

[0 0 2 5] 

fefcf^ffi-r^o tot, m^«jaECDjg:^LED«:mi^-rS0^2&^^2> 0 
[0 0 2 6] 
(«UB> 

pM^^J^^^UfeG a N^##:«P«3(C^^-e^y!K^ja, H3JP<Z>ftg|5tCi«SJ&£x<Z) 

P aUV (Clftfr 3-8*? iElt^ft^ilM9ftlU£A>> 6 fc: «> 1 1 1 - tt, « 
[0 0 2 7] 

[0 0 2 8] 
[0 0 2 9] 

ISJ&ttig-ffcl 1«, S1£l 0 ltUfct7 7-f7©cI ( (0 0 0 1) m&M) -fcKl, 
T> H — ZfG a N@ (IJS=2(im) 102. 3£3f (Si) K-^nlGaNI ( 
11=2^111, *tU7lS=lxi0 19 cm- 3 ) 10 3, SiH-^nlAlo. 
orGao. 9 3Ni77>>Hi (1(1=12. 5 nm, U TM&.- 1 X 1 0 i « c m 
-a) 104, 6lWSi H-yGaNill (19=14. 0 nm, *v Vr$g^= 1 
X10 18 cm- 3 ) i5i©7>H-/Ino. aoGao. soN0#fI (JBff= 
2. 5 nm) 1 0 5, Mg K-7plA 1 o. oyGab. s 

8 -N^5yHi (IS=iOnm) 10 6, WMg h*-yGaN3>^i' hi (»ff= 
1 OOnm) 1 0 7$titTlfi!cUfc. _Ligtf>i£B#tii& 1 1 <D=g-lgj£« 1 0 2~1 0 

[0 0 3 0] 
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(3) MJ**VMTU*A*T>*^ 

i: «t o^ksp 10.7-1 s^g V£ifcMt»«fta*rK* ^ ^^r©* 

€f tffS? 585552 S ? ? ■ IRS i >° I - S S*3^^*« 

roo 3il ^^^^ *^«&-r sa-^icv S1S1 o i co*n^ 

H-^a Nil 0 'g"«?*^?SjS;tV*. GaS«i^ 
KiftMttSMgF-^pi GaNB i"i^f 6 A /pt) ra/av^A (Rh) 

1 i p) si^^-y^tUfc. IL-en« ^ ' 
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[0 0 3 5] 

7U ^^fc:v>>hUfcLE.DOpffiiJ*5<fcCXn#JCO^-— 3 yjrlgl 0 8, 1 0 911 

«<oiB*ift«eE (vf) «3. iVTf^-pfe 0 ^fc, -y-^T-frs^si o i J:0^g|5^M 

AlilOmWTibofc. ^W^tS^tLEDtt, «@2^>f©Mtl 0 1© 
B&^:®fc^$tl>t^lS^ia*i^<i^l 0 0 0 0i»LEDlCOHT, fc£&-0#&<# 

[0 0 3 6] 

txscD^^u-t, (plus) mBE**M^{cTO6<jc»n^.» -^©tg, j^rax 

<D««gra^a— h (*g*&) <Z>W$g£B3*l.fco 10 01©^©^ 10 0-OVO/tM 
«JETOPt?^$n*LED^y^i, lltft^fc. fiPla. ^fRj«ffi (Vr) <Z>^ 

[0 0 3 71 

mwrz>~ 

[0 0 3 8] 

m 3 \z. &mi&mizmwie>'L ed 2 0 <o#rfl5*g5£® ^^rt. m 1 2 izm^vtcco 

[0 0 3 9] 

Mg H-yplGaNJIl 0 7 ®^J&ft«ftT3iar£:ft* ifi."fetc, S1£ 1 0 1 CDJHJ^ 

0zm i o 2 ~ i o 7 ^^«fi£fi$-&fc^fiRj5c;^xfg«^ig«t n*io5ot*6» 

9 : l tlfc. 10 5 0 8 5 0*CKlSSig. 1 2 OtOSHtHllfe. . 

[0 0 4 0] 

^S^jg^l 1 ©MS* 8 5 OlCfClli&l'fc&Sr?, — IgW^^EE (H&k^UE) 
MOCVDftiaD, Mg h'-yplGaNilOZOfIC T> H— ^OglM^ 
(BP) ill 0 ^Mffi^S^-frfeo Mill 1 0«> KUx^MW-t (C 2 H 5 
) 3 B) i*:X^^> (PH 3 ) #*£gas|-£UXj£fi£-B-fc. fifeS^V/IIIJt^ < 
= PH 3 / (C 2 H 5 ) 3 Bitm) «> AH* (B) £W*S£-f §8£ft:8BiSiJg 1 10M 

-r^fefe. 1 otufe. t>h— zr(om\tmmmi 1 o«p^©ef*su s«©+ 

t'J7 (IE?L) mmiZ ixi0 19 cm- 3 t, i&ffimte 5X10-2Q« c mOteJSift 

W<t75:o7to ^t?BBm® 1.1 ooit^mmwifrz ©fnau &T5ggc<D3tfi#>e»i>xo. 
5 %*gsx&-p fc„ ^K^Mmw^m^T > k— ^ogiftflssnji 110 <z>mm\z, 0 . 

1 jimiLfc. 
[0 0 4 1] 

SIMS»ftM, zfciJtJiCTOu Mg H-^plG aNi 10 7 1 
5 nm*ta3X 1 0 1 » cm-3-?>.i$ 1 5 nmJc 9&eg|5XW:6 x 1 0 1 ® cm-s 
tf>B&— 5£<£>^fgX#£El>XW;fc 0 — MgHC^ti, |^@1 0 7C9*®^e.^S^|R]fcBS 
-g07xio 19 cm-3(!)iggt#ftl/fc. fip-£. T110 6t©^»e.i)? 
OiiiP^f«lt3 8 5 nm©g§ fcSSM g K-^pMG a Ni 1 0 7 ®flU£tffctt, Mgi 

7km<Dm^*mm—<DMmx&tET&nt&fo^M&Mi&-£nT^fro Mg k-^pigb 
n« 107 (Dnm-mm c i - v> ^^6itH^«*©jatt#«:«i ioq«c mt^§ 

[0 0 4 2] 
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1 0 8*niGaNil 0 3 izWi 



[0 0 4 4] ^^^^ . I, ^^^f H^P 1 ni«^^l 



[0 0 4 6] 
10 LED 

.11, 2 0 

10 2 7>^GaNi 

103 nlGaNi 

104 nSAlGaN^?y.M 

105 4grm.m=fn^mmm^m 

106 pflAIGaNi'^yPi 

107 piGaNn^f^i 
1,0 7-1 P*PaN3>2£Hi«> 
107-2 p!GaN3>^^r 

108 nat"S7^tS 

109 pat-s^ti 

110 ^fli^SlfcW^fl:*^ 
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